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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce KTC noise generated in a photodiode part by resetting the photodiode by injecting 
and discharging electric charges to/from the photodiode. 

SOLUTION: The wiring (RD line) 15(15-1-1 5-3) of the drain of a reset transistor 4 is not connected to a power supply line 
Vdd connected to the drain of an amplification transistor 2 through a selection transistor 3 and is provided independent of 
the power supply line. Further, the RD line 15 is independent in respective rows. Also, the other end of a vertical signal line 
8 is connected to a separation transistor 12 (12-1-12-3) and an amplification capacitance 13 (13-1-13-3) is connected 
between the separation transistor 12 and a horizontal selection transistor 19. Thus, by injection/discharge operations for 
turning the RD line 15 to V and discharging the electric charges, the photodiodes 1 of the respective rows are reset 
independently for the respective rows. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The solid state camera with which the resetting means of said photodiode is characterized by being based on 
impregnation and blowdown of the charge to said photodiode in the solid state camera equipped with a vertical selection 
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means to choose the read-out line of the image pick-up field which comes to arrange a unit cell including a means to reset a 
photodiode and this diode, in the shape of matrix two-dimensional, and this image pick-up field on a semi-conductor 
substrate. 

[Claim 2] The image pick-up field which comes to arrange the unit cell containing the photodiode for photo electric 
translation, the magnification transistor which inputs the output of this photodiode at the gate, and the reset transistor which 
resets a photodiode in the shape of matrix two-dimensional on a semi-conductor substrate, The vertical signal line which 
has been arranged in the direction of a train which reads the detecting signal of a vertical selection means to choose the 
read-out line of this image pick-up field, and the photodiode equivalent to the selected line, and was connected to the source 
of a magnification transistor, In the solid state camera equipped with the level selection transistor which reads a detecting 
signal from these vertical signal lines to the level signal line arranged at the line writing direction one by one The solid state 
camera which carries out the description of wiring of the terminal connected with said photodiode of said reset transistor and 
the terminal of an opposite hand being prolonged in a line writing direction, and wiring of each line being independently 
electrically. 

[Claim 3] The image pick-up field which comes to arrange the unit cell which has the magnification transistor which inputs 
the output of the photodiode for photo electric translation, and this photodiode on a semi-conductor substrate at the gate in 
the shape of matrix two-dimensional, Two or more vertical signal lines which have been arranged in the direction of a train 
which reads the detecting signal of a vertical selection means to choose the read-out line of this image pick-up field, and the 
eel equivalent to the selected line, and were connected to the source of said magnification transistor, In the solid state 
. camera equipped with the level selection transistor which reads a detecting signal from these vertical signal lines to the level 
signal line arranged at the line writing direction one by one The drain of said magnification transistor is connected to a 
charge impregnation line, and charge impregnation line potential by being set as potential lower than the channel potential 
of the gate of a magnification transistor The solid state camera characterized by performing read-out of a signal by pouring 
in a charge from a charge impregnation line to a vertical signal line, and being set as potential higher than vertical signal-line 
potential after that. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] Especially this invention relates to the magnification mold solid state camera which prepared the 

magnification transistor in the unit cell with respect to a solid state camera. 

[0002] 

[Description of the Prior Art] In recent years, the solid state camera using the magnification mold MOS sensor as one of the 
solid state cameras is proposed. This equipment amplifies with a transistor the lightwave signal detected with the 

photodiode for every eel, and has the description of high sensitivity. 

[0003] Drawing 10 is circuitry drawing showing the conventional solid state camera which used the magnification mold MOS 
sensor. The magnification transistor 2 (2-1-1 , 2-1-2, -, 2-3-3) which amplifies the detecting signal of a photodiode 1 (1 -1-1 , 1 - 
1 -2, -, 1 -3-3), The unit cell which consists of a vertical selection transistor 3 (3-1 -1,3-1 -2, -, 3-3-3) which chooses the line 
which reads a signal, and a reset transistor 4 (4-1-1 , 4-1 -2, -, 4-3-3) which resets a signal charge is arranged in the shape of 
matrix two-dimensional. In addition, although 3x3 eels are arranged by a diagram, many unit cells are actually arranged from 
this. 

[0004] It connected with the gate of the vertical selection transistor 3, and the level address line 6 (6-1 , 6-2, 6-3) currently 
horizontally wired from the vertical shift register 5 has determined the line which reads a signal. Similarly, the reset line 7 (7- 
1 , 7-2, 7-3) currently horizontally wired from the vertical shift register 5 is connected to the gate of the reset transistor 4. The 
source of the magnification transistor 2 is connected to the vertical signal line 8 (8-1 , 8-2, 8-3) arranged in the direction of a 
train, and the load transistor 9 (9-1 , 9-2, 9-3) is formed in the end. 

[0005] The other end of the vertical signal line 8 is connected to the level signal line 1 1 through the level selection transistor 
19 (19-1, 19-2, 19-3) driven by the selection pulse of the level shift register 10. 

[0006] Drawing 1 1 is a timing chart which shows actuation of this device. When the address pulse 101 which makes high- 
level the level address line 6-1 is impressed, only the vertical selection transistor 3 of this line is turned on, and a source 
follower circuit consists of the magnification transistors 2 and the load transistors 9 of this line. And the gate voltage of the 
magnification transistor 2, i.e., an electrical potential difference almost equivalent to the electrical potential difference of a 
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photodiode 1 , appears in the vertical signal line 8. 

[0007] Subsequently, sequential impression of the level selection pulse 102 (102-1 , 102-3) is carried out from the level 
shift register 10 at the level selection transistor 19, and the signal for one line is taken out from the level signal line 1 1 one 
by one. After read-out of the signal for one line finishes, the reset pulse 103 which makes the reset line 7-1 high-level is 
impressed, the reset transistor 4 of this line is turned on, and a signal charge is reset. 

[0008] continuing this actuation one by one with the next line and its next line - the shape of two-dimensional -- all the signal 
can be read. Here, the electrical potential difference for a change almost equivalent to a changed part of the potential of a 
photodiode 1 appears in the vertical signal line 8. A signal charge will be amplified by Cv/Cs times if capacity of Cs and the 
vertical signal line 8 is set to Cv for the capacity of a photodiode 1 . Generally, Cv is dramatically large compared with Cs. 
[0009] However, if it was in this kind of equipment, there were the following problems. That is, wiring of the drain of a reset 
transistor is common with all lines, and the description of a conventional type is connecting with the power-source line Vdd. 
With this configuration, the noise which generates reset of a photodiode with a photodiode since a reset transistor is strong 
reversal is KTC 2/3 (K: a Boltzmann's constant, T:absolute temperature, capacity of C.photodiode). And this noise reduces 
the sensibility of a solid state camera. 

[0010] Moreover, since it was necessary to install a load transistor in an image pick-up field edge, there was a problem that 
the part component area was large, and a component production process was complicated. Furthermore, the problem that 
the power consumed by resistance of a load transistor enlarges power consumption of a component in source follower 
actuation since the current is flowing to all vertical signal lines through the load transistor is Furthermore, although the 
load transistor was prepared each one train of every, since the property of the source follower which consists of a load 
transistor and a magnification transistor of a pixel varied for every train when the property of a load transistor varies, the 
output became an ununiformity to the shape of a vertical knot on the playback screen, and there was a problem said that 
image quality deteriorates remarkably. 

[001 1] Moreover, there were also the following problems besides the above-mentioned problem. It is horizontal to the 1st, 

and since the storage times of a signal differ, it is that the difference of sensibility comes out. Although the time amount 
which this resets is coincidence for all the inside of one line, the time amount which reads a signal is because it differs. 
Compared with the time amount 1 05 of one period, a photodiode 1 -M , the signal storage time 1 04-1 of 1-1-3, -, and 1 04- 
3 are not only short, but differ from each other, respectively by drawing 6 . 

[0012] Since [ that 2nd the potential of a photodiode 1 is the same ] the difference in the threshold electrical potential 
difference of the magnification transistor 2 appears in the vertical signal line 8 but, it is that the two-dimensional noise (it is 
called a fixed pattern noise) corresponding to dispersion in a threshold electrical potential difference appears. The drain 
current of the magnification transistor 2 measures a threshold electrical potential difference in the condition (about 
1 microampere) of hardly flowing. However, the magnification transistor 2 is passing the 1000 times [ 20 to ] as many drain 
current as this from the load transistor 9 of a current supply source. Therefore, not only dispersion in a threshold electrical 
potential difference but dispersion of the transistor characteristics in the place where a drain current is large serves as a 
fixed pattern noise. 
[0013] 

[Problem(s) to be Solved by the Invention] Thus, in the magnification mold solid state camera, there is a KTC noise 
generated in the photodiode section with reset of a photodiode, and it had become the big factor in which this reduces the 
sensibility of a solid state camera conventionally. 

[0014] Moreover, the load transistor needed to be installed in each vertical signal line, and there was a problem of causing 
buildup of power consumption with buildup of component area. The place which accomplished this invention in 
consideration of the above-mentioned situation, and is made into the object can reduce the KTC noise generated in the 
photodiode section, and is to offer the high magnification mold solid state camera of S/N. 
[0015] Moreover, other objects of this invention can omit the load transistor connected to the source of a magnification 
transistor, and are to offer the magnification mold solid state camera which can aim at the cutback of component area, and 
reduction of power consumption. 
[0016] 

[Means for Solving the Problem] 

(Configuration) The following configurations are used for this invention in order to solve the above-mentioned technical 
problem. That is, it is characterized by the resetting means of said photodiode depending this invention (claim 1) on 
impregnation and blowdown of the charge to said photodiode in the solid state camera equipped with a vertical selection 
means to choose the read-out line of the image pick-up field which comes to arrange a unit cell including a means to reset a 
photodiode and this diode, in the shape of matrix two-dimensional, and this image pick-up field on a semi-conductor 
substrate. 
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[0017] This invention (claim 2) moreover, on a semi-conductor substrate The image pick-up field which comes to arrange 
the unit cell containing the photodiode for photo electric translation, the magnification transistor which inputs the output of 
this photodiode into the gate, and the reset transistor which resets a photodiode in the shape of matrix two-dimensional, The 
vertical signal line which has been arranged in the direction of a train which reads the detecting signal of a vertical selection 
means to choose the read-out line of this image pick-up field, and the photodiode equivalent to the selected line, and was 
connected to the source of a magnification transistor, In the solid state camera equipped with the level selection transistor 
which reads a detecting signal from these vertical signal lines to the level signal line arranged at the line writing direction one 
by one The description of wiring (reset drain wiring) of the terminal connected with said photodiode of said reset transistor 
and the terminal of an opposite hand being prolonged in a line writing direction, and wiring of each line being independently 
electrically is carried out. 

[0018] Here, as a desirable embodiment of this invention, it is (1) to which the following are raised. Be as common as wiring 
with which reset drain wiring leads to the drain of the magnification transistor of the same line. 

(2) Be as common as wiring with which reset drain wiring leads to the drain of the magnification transistor of the line of on 
****** or the bottom. 

(3) By changing the potential of drain wiring of a reset transistor, pour in and discharge a charge to a photodiode and reset a 
photodiode. 

(4) A photodiode should read and be connected with the gate of a magnification transistor through a transistor. 

(5) A photodiode embeds and it is a mold photodiode. 

[0019] Moreover, the image pick-up field which comes to arrange the unit cell which has the magnification transistor as 
which this invention (claim 3) inputs the output of the photodiode for photo electric translation, and this photodiode on a 
semi-conductor substrate at the gate in the shape of matrix two-dimensional, Two or more vertical signal lines which have 
been arranged in the direction of a train which reads the detecting signal of a vertical selectio'h means to choose the read- 
out line of this image pick-up field, and the eel equivalent to the selected line, and were connected to the source of said 
magnification transistor, In the solid state camera equipped with the level selection transistor which reads a detecting signal 
from these vertical signal lines to the level signal line arranged at the line writing direction one by one Read-out of the signal 
of the line which the drain of said magnification transistor was connected to the charge impregnation line independently 
installed for every line common to a line writing direction, and was chosen After charge impregnation line potential is set as 
potential lower than the channel potential of the gate of a magnification transistor, it is characterized by being carried out by 
being set as potential higher than vertical signal-line potential. 

(Operation) Since a reset transistor is reset in the state of weak reversal by resetting a photodiode by impregnation / 

blowdown actuation of a charge according to this invention (claims 1 and 2), a noise decreases to 1/2KTC. 
[0020] More specifically wiring (reset drain wiring: RD line) of the drain of a reset transistor By forming independently of 
wiring which leads to the drain of a magnification transistor through a selection transistor, and arranging independently in 
each line Therefore, a photodiode is resettable in impregnation / blowdown actuation of setting RD line to "L", pouring in a 
charge, making RD line into "H", and discharging a charge. That is, in order that **** may reset a reset transistor in the state 
of weak reversal in the state of strong reversal, a noise can be decreased to 1/2KTC. 

[0021] Moreover, according to this invention (claim 3), in case the signal of a magnification transistor is read to a vertical 
signal line, a current is not passed through a load transistor but a charge is poured into a vertical signal line from the charge 
impregnation line independently installed for every line. Therefore, it becomes unnecessary to pass a current to a load 
transistor, and power consumption of a component can be made small. Furthermore, since it is not necessary to prepare a 
load transistor, component area can be made small and a component production process can be simplified. Moreover, 
property dispersion of a load transistor can prevent the output ununiformity of the shape of **** on the playback screen 
generated owing to. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a drawing. 
(1st operation gestalt) Drawing 1 is circuitry drawing showing the solid state camera concerning the 1st operation gestalt of 
this invention. 

[0023] The configuration of a unit cell is the same as usual shown in said drawing 10 with equipment and a basic target. 
That is, a unit cell consists of a magnification transistor 2 which amplifies the detecting signal of a photodiode 1 , a vertical 
selection transistor 3 which chooses the line which reads a signal, and a reset transistor 4 which resets a signal charge, and 
is arranged in the shape of matrix two-dimensional. In addition, although 3x3 eels are arranged by a diagram, many unit 
cells are actually arranged from this. 

[0024] It connected with the gate of the vertical selection transistor 3, and the level address line 6 currently horizontally wired 
from the vertical shift register 5 has determined the line which reads a signal. Similarly, the reset line 7 currently horizontally 
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wired from the vertical shift register 5 is connected to the gate of the reset transistor 4. The source of the magnification 
transistor 2 is connected to the vertical signal line 8 arranged in the direction of a train, and the load transistor 9 is formed in 
the end. 

[0025] Although the basic configuration so far is the same as that of equipment conventionally, this invention differs in 
equipment and a configuration conventionally the following point. That is, it does not connect in the power-source line Vdd 
connected with the drain of the magnification transistor 2 through the selection transistor 3, but the wiring (RD line) 15(15-1, 
15-2, 1 5-3) of the drain of the reset transistor 4 is formed independently of the power-source line. Furthemnore, the RD line 
15 is independent in each line. 

[0026] Moreover, the other end of the vertical signal line 8 is connected to the separation transistor 12 (12-1 , 12-2, 12-3), 
and the magnification capacity 13 (13-1 , 13-2, 13-3) is connected between the separation transistor 12 and the level 
selection transistor 19. In addition, the separation transistor 12 and the magnification capacity 13 are omitted, and as shown 
in said drawing 10 , it may be made to carry out direct continuation of the vertical signal line 8 to the level selection transistor 
19. 

[0027] With this operation gestalt, the wiring (RD line) 15 of the drain of the reset transistor 4 was formed independently [ the 
power-source line Vdd ], and the RD line 15 is further arranged independently by each line. For this reason, after setting the 
RD line 15 to "L" and pouring in a charge, the photodiode 1 of each line is resettable to each line independence with 
impregnation / blowdown actuation of making it "H" and discharging a charge. In this case, in order that the reset transistor 4 
may reset in the state of weak reversal, the noise generated with a photodiode 1 will be reduced by 1/2KTC. 
[0028] Drawing 2 is a timing chart which shows the actuation in this operation gestalt. After performing signal read-out, 
potential of the RD line 15 is set to "L", a reset gate is made into "H", and a charge is poured into a level blanking period. 
Then, potential of the RD line 15 is made into "H", a reset gate is again made into "H", and a charge is discharged. 
[0029] The noise which a drain drives the reset transistor 4 by 5V in the state of weak reversal called 3\l in the gate, and can 
perform impregnation actuation by this, therefore is generated with a photodiode 1 can be reduced to 1/2KTC. 
[0030] Moreover, it not only brings the signal storage time close to the time amount of one period, but with this operation 
gestalt, by forming the separation transistor 12 and the magnification capacity 13 between the vertical signal line 8 and the 
level selection transistor 19, it can abolish the difference of the storage time in the inside of one line, and it becomes 
possible for this to lose the difference in the horizontal sensibility by the difference of the signal storage time. 
[0031] With the operation gestalt of drawing 1 , the RD line 15 was formed in each line independence. However, even if RD 
line is common to all lines, the same effectiveness as the operation gestalt of drawing 1 is acquired using the timing of 
drawing 2 of operation. However, when resetting the photodiode 1 of one line in this case, RD line of all lines will be driven, 
therefore, whenever it resets the photodiode 1 of each line, the capacity of RD line of all lines will be driven, and power 
consumption is markedly alike and becomes large. Therefore, if RD line of the operation gestalt of drawing 1 is made 
independent in each line, it is advantageous about power consumption. Or adjacent RD line of two lines is made common, 
and even if independent [ in RD line ] every two lines, it is very advantageous [ line / all ] about power consumption. 
(2nd operation gestalt) Drawing 3 is circuitry drawing showing the solid state camera concerning the 2nd operation gestalt of 
this invention. In addition, the same sign is given to the same part as drawing 1 , and the detailed explanation is omitted. 
[0032] The place where this operation gestalt differs from the 1st operation gestalt explained previously, wiring which leads 
to the drain of the magnification transistor 2 is each line independence. And intermediary **** with the as common RD wiring 
15 of the next line as wiring of the drain of this magnification transistor 2. 

[0033] Since the RD line 15 of each line is independent even if it is such a configuration, reset by impregnation and 

blowdown of a charge is possible like the 1st operation gestalt. 

(3rd operation gestalt) Drawing 4 is circuitry drawing showing the solid state camera concerning the 3rd operation gestalt of 
this invention. In addition, the same sign is given to the same part as drawing 1 , and the detailed explanation is omitted. 
[0034] It is characterized by unlike the 1st and 2nd operation gestalten, for a photodiode 1 reading this operation gestalt and 
leading to the magnification transistor 2 through a transistor 16 (16-1, 16-2, 16-3). In addition, 17in drawing(17-1, 17-2, 17- 
3) is the read-out line connected to the gate of the read-out transistor 16 of the same line. 

[0035] If it is made such structure, a rope can make small detection capacity which is intermediary **** capacity at the gate 
of the magnification transistor 2. Since the amplification factor of the signal of the eel section is decided by the capacity of 
wiring, and the ratio of a detecting element, in order to take a large amplification factor, the small thing of the capacity of a 
detecting element is desirable. In order to take the large rate for Mitsutoshi, the one where photodiode area is larger is good, 
but when a photodiode 1 is directly connected with the gate of the magnification transistor 2, detection capacity will also 
become large if a large photodiode area is taken. The structure of drawing 3 has the merit which can make detection 
capacity of a detecting element small, enlarging photodiode area and enlarging the rate for Mitsutoshi, since the photodiode 
1 is independent of a detecting element. 
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[0036] The RD tine 15 is independent in each line also by this operation gestalt, and the noise in a photodiode 1 can be 
made small by resetting a photodiode 1 by impregnation blowdown of a charge. 

[0037] drawing 5 - the operation gestalt of the configuration of drawing 4 - setting - a photodiode - embedding -- the 
structure of a photodiode - it is the block diagram of a unit cell including the detecting element of an intermediary **** case, 
and the sectional view of a photodiode. The potential distribution at the time of charge read-out is also doubled and shown. 
In addition, Si surface layer is p layers and a pad photodiode prevents the dark current generated on Si front face. 
[0038] In the case of an embedding photodiode, a sufficiently big electrical potential difference is applied to the gate of a 
read-out transistor, it can carry out the full transfer of the signal charge, and can form a photodiode into perfect depletion. In 
this case, for a full transfer reason, a KTC noise is not generated. However, in low gate voltage, as shown in drawing 5 , a 
potential pocket is made and a full transfer becomes difficult. Therefore, if a read-out transistor is operated in the state of 
strong reversal and a photodiode 1 is reset, 2 / 3KTC noise will occur. Although low-power-ization can be performed if 
supply voltage of a solid state image pickup device is made low therefore, it is necessary to transmit a signal charge from a 
photodiode with low gate voltage. 

[0039] In an imperfection transfer, a noise can be reduced by performing reset by impregnation and blowdown of a charge 
like this operation gestalt. moreover, an imperfection transfer simple - charge reading **** - by the approach of resetting 
a photodiode by things, the transfer remainder happens and an after-image occurs. On the other hand, this after-image can 
also be abolished by pouring in and discharging a charge and resetting it like this operation gestalt. 
[0040] Drawing 12 is circuitry drawing which has arranged the noise canceller in the level signal read-out section in the 
operation gestalt of drawing 4 . In addition to the component shown in drawing 4 , the separation capacitor 21 and the clamp 
transistor 22 are added. The KTC noise generated with a photodiode 1 with the operation gestalt of drawing 12 as well as 
drawing 4 can be reduced, and an after-image can be controlled. 

[0041] Drawing 6 is a timing chart which shows the actuation in this operation gestalt. In drawing 6 (a), potential of the 
address line 6 is made into "H", the RD line 15 is set to "L", a reset gate is made into "H", and a charge is poured into a level 
blanking period. Subsequently, the RD line 15 is made into "H", a reset gate is again made into "H", and a charge is 
discharged. Then, the read-out gate is turned on and a signal is read. 

[0042] Reset of the signal detecting element 20 connected with the gate of the magnification transistor 2 is performed by 
impregnation and blowdown of a charge by this actuation. Therefore, in this actuation, the KTC noise generated in the signal 
detecting element 20 is reduced by 1/2KTC. In this case, as for the signal charge accumulated in the photodiode 1, it is 
desirable to carry out a full transfer by turning on the read-out transistor 16. 

[0043] In drawing 6 (b), potential of the address line 6 is made into "H", the RD line 15 is set to "L", a reset gate is made into 
"H", and a charge is poured into a level blanking period. Subsequently, the RD line 15 is made into "H", a reset gate is again 
made into "H", and the charge of the gate section of the magnification transistor 2 is discharged. Then, a read-out transistor 
is turned on and a signal is read. 

[0044] Subsequently, the RD line 15 is set to "L", a reset gate is made into "H", the read-out gate is made into "H", and the 
charge of the photodiode section is poured in. Subsequently, the RD line 15 is made into "H", a reset gate is made into "H", 
the read-out gate is again made into "H", and a charge is discharged. 

[0045] In this actuation, both the detecting element 20 and the photodiode 1 are reset by impregnation / blowdown actuation 
of a charge, and a KTC noise is reduced by 1/2KTC. Moreover, the after-image produced in an imperfection transfer of the 
signal charge from a photodiode can be controlled simultaneously. 

[0046] In drawing 6 (c), potential of the address line 6 is made into "H", the RD line 15 is made into "H", a reset gate is made 
into "H", and a charge is discharged at a level blanking period. Then, the read-out gate is turned on and a signal is read. 
Subsequently, the RD line 15 is set to "L", the read-out gate is again turned on for a reset gate in "H", and a charge is 
poured in. Subsequently, the RD line 15 is made into "H", the read-out gate is again turned on for a reset gate in "H", and a 
charge is discharged. 

[0047] Also in this actuation, while impregnation and blowdown of a charge are performed to a photodiode 1 , it is reset and a 
KTC noise is reduced by 1/2KTC, an after-image is also controlled. 

[0048] Signal read-out is good and you may make it read it twice here using a noise canceller as a line once. Drawing 12 is 
also referred to and the case where it reads twice using a noise canceller is described in more detail. In the 1st signal read- 
out, the signal detecting element 20 is reset and the vertical signal line 8 has potential corresponding to the potential by 
which the signal detecting element 20 was reset. The clamp transistor 22 is turned on in this condition, and the potential of 
the signal are recording section 23 is the source potential of a clamp transistor. Reading appearance of the signal charge of 
a photodiode 1 is carried out to the signal detecting element 20 next, and the potential of the signal detecting element 20 
changes that much. Potential change of the signal detecting element 20 at this time produces potential change in the signal 
are recording section 23 through the vertical signal line 8. Then, the separation transistor 12 is turned off. Therefore, 
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potential change of the signal detecting element 20 by this signal read-out is accumulated in the signal are recording section 
23. 

[0049] Thus, since the KTC noise in the signal detecting element 20 can be thoroughly oppressed when detecting the 
potential change the time of the reset which does not have the signal charge of the signal detecting element 20 using a 
noise canceller, and after subsequent signal-charge read-out, the resetting means of a signal-charge detecting element may 
operate the reset transistor 4 in the state of the strong reversal to which a KTC noise sems as 2/3KTC. Of course, the 
same effectiveness as the operation gestalt of drawing 4 is acquired by the photodiode by pouring in and discharging a 
charge. 

(4th operation gestalt) Drawing 7 is circuitry drawing showing the solid state camera concerning the 4th operation gestalt of 
this invention. In drawing, the same sign is given to the same part as drawing 10 , and the detailed explanation is omitted. 
[0050] The point that this operation gestalt differs from equipment conventionally which was shown in drawing 10 is that the 
drain of the magnification transistor 2 is connected to the charge impregnation line 201 ,202,203 installed for every line 
[ each line ] while omitting a load transistor. 

[0051] The electrogram of the magnification transistor, vertical selection transistor, and charge impregnation line for 
explaining actuation of the component of drawing 7 to drawing 8 was shown. First, after changing into ON condition the 
vertical selection transistor of the line which reads a signal, the charge impregnation line equivalent to (a) and the selected 
line is made into "L" level, and a charge is poured into a vertical signal line through the gate of a magnification transistor (b). 
Then, charge impregnation line potential is again returned to "H" level (c). Since vertical signal-line potential becomes 
almost equal to the channel potential of a magnification transistor, the signal charge which has ridden on the gate potential 
of a magnification transistor is called to a vertical signal line. 

[0052] The timing of a component of operation was shown in drawing 9 . Although it is the same as the actuation 
fundamentally shown in said drawing 1 1 , with this operation gestalt, it is the description to impress a pulse to the charge 
impregnation line 201,202,203 following the address pulse 101,102,103. 

[0053] Thus, according to this operation gestalt, in case the signal of the magnification transistor 2 is read to the vertical 
signal line 8, it is not necessary to use a load transistor. Moreover, the power consumed by eye others with a load transistor 
can be lost, and low-power-ization can be achieved. In addition, this invention is not limited to each operation gestalt 
mentioned above, it is the range which does not deviate from the summary, and can deform variously and can be carried out. 

[0054] 

[Effect of the Invention] As explained in full detail above,' the noise generated in the photodiode section by resetting a 
photodiode by impregnation / blowdown actuation of a charge according to this invention (claims 1 and 2) can be reduced, 
and it becomes possible to realize the high solid state camera of S/N. 

[0055] Moreover, according to this invention (claim 3), in case the signal of a magnification transistor is read to a vertical 
signal line, it is not necessary to use a load transistor. Therefore, component area can be made small. Moreover, a 
component production process can be shortened. Moreover, since there is no load transistor, power consumed with a load 
transistor can be made small. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Circuitry drawing showing the solid state camera concerning the 1 st operation gestalt. 

[Drawing 21 The timing chart which shows the actuation in the 1 st operation gestalt. 

[Drawing 31 Circuitry drawing showing the solid state camera concerning the 2nd operation gestalt. 

[Drawing 4] Circuitry drawing showing the solid state camera concerning the 3rd operation gestalt. 

[Drawing 51 Drawing showing the configuration of the unit cell in the 3rd operation gestalt. 

[Drawing 61 The timing chart which shows the actuation in the 3rd operation gestalt. 

[Drawing 71 Circuitry drawing showing the solid state camera concerning the 4th operation gestalt. 

[Drawing 81 Electrogram of the unit cell for explaining actuation of the 4th operation gestalt. 

[Drawing 9] The timing chart which shows actuation of the 4th operation gestalt. 

[Drawing 101 An example of the circuit diagram of the conventional MOS mold solid state image pickup device. 

[Drawing 11] The timing chart of the sensor of drawing 4 of operation. 

[Drawing 121 Circuitry drawing which has arranged the noise canceller in the level signal read-out section in the operation 
gestalt of drawing 4 . 
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[Description of Notations] 

1 Photodiode 

2 - Magnification transistor 

3 Vertical selection transistor 

4 - Reset transistor 

5 - Vertical shift register 

6 -- Level address line 

7 - Reset line 

8 -- Vertical signal line 

9 " Load transistor 
10-- Level shift register 
1 1 " Level signal line 
12- Separation transistor 

1 3 - Magnification capacity 
15 - Reset drain wiring (RD line) 
16" Read-out transistor 

19 " Level selection transistor 

20 " Signal detecting element 

21 " Separation capacitor 

22 - Clamp transistor 

23 -- Signal are recording section 
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